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FIG.5 
PORTION A AS ENLARGED 
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KEY INPUT DEVICE AND PORTABLE 
TELEPHONE COMPRISING SAME 

FIELD OF THE INVENTION 

The present invention relates to key input devices for 
entering numerals and characters and to portable telephones 
comprising the key input device. 

BACKGROUND OF THE INVENTION 

Portable telephones have a plurality of input keys 
arranged on the surface of a main body case, and the surface 
of each of the input keys has printed thereon a key identi 
?cation symbol, such as a numeral, character, and the like 
(hereafter referred to merely as a “character”). When such 
input keys are depressed, characters can be input. Portable 
telephones are also knoWn Wherein in vieW of the manipu 
lability of input keys in the nighttime, the bodies of the input 
keys of light transmitting resin are each provided With a light 
blocking ?lm formed by coating and partly cut out to 
provide a light transmitting pattern in the form of a charac 
ter, and the input keys are illuminated from beloW With 
LEDs in the nighttime. 

HoWever, portable telephones Wherein the input keys are 
illuminated from beloW have the problem of being undesir 
able in design because When the LEDs are o?‘, the structure 
in the rear of the key body can be seen through the body 
Which is transparent. To overcome this problem, it appears 
useful to make the key bodies from a semitransparent resin, 
but light is then transmitted through the key bodies in a 
reduced amount, giving rise to the problem that the charac 
ters are not readily visible in the nighttime. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a key 
input device and a portable telephone Which comprise input 
keys each adapted to shoW a character or characters thereon 
as illuminated With a sufficient amount of light When illu 
minated With a light source and nevertheless not permitting 
the interior structure to be seen through the body of the key 
When the light source is o?‘. 

The present invention provides a key input device Which 
comprises a plurality of input keys arranged on a surface of 
a main body case, each of the input keys having a body of 
transparent resin, the key body being provided With a light 
blocking ?lm 71 formed over a front surface thereof, the 
light blocking ?lm 71 being partly cut out to form a light 
transmitting pattern 72 representing a character, the input 
keys being provided With a light source positioned therebe 
loW for illuminating the input keys. The present invention 
also provides a portable telephone Which comprises the key 
input device of the invention. 

Each of the input keys has a semitransparent screen 9 
formed on a rear surface thereof in an area to be illuminated 

With the light source, the screen 9 extending over a portion 
of the area to be illuminated Which portion includes a region 
opposed to the light transmitting pattern 72. The screen 9 can 
be colorless, or can alternatively be colored. 

With the key input device and portable telephone of the 
present invention, the screen 9 in the rear can be seen 
through the light transmitting pattern 72 because the key 
body is transparent, When the front surface of the input key 
is observed With the light source o?‘, Whereas since the 
screen 9 is semitransparent, the character appears black in its 
entirety and is satisfactorily visible. 
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2 
On the other hand, When the light source is on as in the 

nighttime, the light from the light source partly impinges 
directly on a portion of the illuminated area of the input key 
rear surface Which portion is not provided With the screen 9, 
passes through the key body and thereafter emanates from 
the key toWard the front through the light transmitting 
pattern 72. Further the light from the light source partly 
passes through the screen 9 on the input key rear surface, is 
thereby reduced in quantity, thereafter passes through the 
key body and emanates from the key forWardly thereof 
through the light transmitting pattern 72. 
The quantity of light emanating forWard through the light 

transmitting pattern 72 is adjustable according to the light 
transmittance and area of the screen 9. This makes it possible 
to illuminate the character With a sufficient amount of light 
required. 

Stated speci?cally, the screen 9 is divided into a plurality 
of screen pieces 9a, 9b in accordance With the shape of the 
light transmitting pattern, and each of the screen pieces is 
adjusted in light transmittance and/or area. When the input 
key then has a light transmitting pattern representing a 
plurality of characters, the screen piece corresponding, for 
example, to a large character is set to a loW light transmit 
tance or given a small area, While the screen piece corre 
sponding to a small character is set to a high light transmit 
tance or given a large area. In this Way, all the characters can 
be illuminated With brightness Which is Well-balanced as a 
Whole. 
The key input device and the portable telephone of the 

present invention are so adapted that the characters can be 
illuminated With a sufficient amount of light When the input 
keys are illuminated, and that the structure in the rear of each 
input key can not be seen through the key body When the 
light source is off. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing a portable telephone 
of the invention in a closed state; 

FIG. 2 is a perspective vieW shoWing the portable tele 
phone of the invention in an opened state; 

FIG. 3 is an exploded perspective vieW of a main body 
constituting the portable telephone; 

FIG. 4 is a vieW in section of the main body; 
FIG. 5 is a fragmentary enlarged vieW of FIG. 4; 
FIG. 6(a), FIG. 6(1)) and FIG. 6(0) are perspective vieWs 

of screens having various shapes and formed on the rear 
surfaces of key tops, respectively; 

FIG. 7(a) and FIG. 7(b) are diagrams shoWing characters 
on a key top With light turned off and as lighted up, 
respectively; and 

FIG. 8 is an enlarged vieW in section shoWing paths of 
propagation of rays When LEDs are on. 

DETAILED DESCRIPTION OF EMBODIMENT 

The present invention as embodied into a foldable por 
table telephone Will be described in detail With reference to 
the draWings. With the telephone of the invention, a main 
body 1 having an arrangement of key tops 7 and a closure 
2 having a display 21 are connected to each other by a hinge 
mechanism 3 and made openable as seen in FIGS. 1 and 2. 

With reference to FIG. 3, the main body 1 has a ?at 
cabinet provided by a loWer half case 11 and an upper half 
case 12, and comprises as accommodated in the cabinet a 
circuit board 4 having a plurality of electronic circuit chips 
mounted thereon, metal dome key input means 5 in the form 
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of a sheet, and a rubber sheet 6 having the arrangement of 
key tops 7 ?xedly adhered to the front surface thereof. 
As shown in FIG. 8, each of the key tops 7 comprises a 

key body 73 made of a transparent resin and having a light 
blocking ?lm 71 formed on the front surface of the key body 
73 by coating With a coating composition. The light blocking 
?lm 71 is partly cut out by laser Working to form a light 
transmitting pattern 72 representing a character (see FIG. 3). 
The key body 73 further has a semitransparent screen 9 
formed on the rear surface thereof by printing and having a 
light transmittance of 10 to 90%. The screen 9 extends over 
a predetermined area of portion of the rear surface opposed 
to the light transmitting pattern 72. 

The screen 9 has a rectangular shape as shoWn in FIG. 
6(a), or an elliptical shape as shoWn in FIG. 6(1)), or 
comprises a plurality of divided screen pieces 9a, 9b as 
shoWn in FIG. 6(c), in conformity With the shape of the light 
transmitting pattern 72 formed on the surface of the key top 
7. In any of these cases, the screen 9 has an unprinted portion 
70 therearound for partly exposing the rear surface of the 
key body 73. 

With reference to FIG. 3, a plurality of LEDs 8 are 
arranged on the circuit board 4 for illuminating the key tops 
7 from the rear. The front surface of the metal dome key 
input means 5 is provided With an arrangement of metal 
domes 51 corresponding to the arrangement of key tops 7 
and each comprising a pair of contacts. The upper half case 
12 is provided With a plurality of key WindoWs 13 for 
exposing the heads of the key tops 7. 

The circuit board 4, metal dome key input means 5 and 
rubber sheet 6 are arranged in superposed layers and 
installed on the loWer half case 11 as shoWn in FIG. 4. As 
shoWn in FIG. 5, a projection 61 provided on the rear surface 
of the rubber sheet 6 and corresponding to each key top 7 is 
in contact With the corresponding dome 51 on the metal 
dome key input means 5. Accordingly, When a particular key 
top 7 is depressed, the pair of contacts of the dome 51 
corresponding to the key top 7 are closed to input a character 
corresponding to the key top 7. 

With the portable telephone described, the LEDs 8 are 
held off While the surroundings are light as in the outdoors 
during the daytime. When the surface of the key top 7 is 
observed in this state, the screen 9 in the rear can be seen 
through the light transmitting pattern 72 as shoWn in FIG. 
7(a) since the key body 73 is transparent, Whereas the 
character appears uniformly black in its entirety and is 
satisfactorily visible because the screen 9 is semitransparent. 
On the other hand, the LEDs 8 are turned on When the 

surroundings are dark as in the nighttime. In this state, the 
light from LEDs 8 is incident on the unprinted portion 70 
and the screen 9 on the rear surface of the key body 73 as 
seen in FIG. 8. The light incident on the unprinted portion 
70 on the rear surface of the key body 73 passes through the 
key body 73 and thereafter emanates from the light trans 
mitting pattern 72 toWard the front. Further the light imping 
ing on the screen 9 passes through the screen 9, is thereby 
reduced in quantity, then passes through the key body 73 and 
emanates from the light transmitting pattern 72 toWard the 
front. 

The amount of light emanating from the light transmitting 
pattern 72 forWard is accurately adjustable When the screen 
9 is formed by printing. Stated more speci?cally, the screen 
9 is altered in light transmittance or area to thereby adjust the 
amount of light to be transmitted through the screen 9, by 
selecting the material for the screen 9 and the siZe and 
dimensions of the mask. As a result, the light transmitting 
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4 
pattern 72 formed on the front surface of the key top 7 Will 
be illuminated brightly as shoWn in FIG. 7(b). 

In the case Where a plurality of characters are represented 
by the light transmitting pattern 72 of one key top 7 as shoWn 
in FIG. 7(a) and FIG. 7(b), the screen 9 can be composed of 
a plurality of divided screen pieces 9a, 9b as shoWn in FIG. 
6(c). In this case, each of the screen pieces is adjusted in 
light transmittance and area. For example, the screen piece 
corresponding to a large character is set to a loW light 
transmittance, With a small area given thereto, While the 
screen piece corresponding to a small character is set to a 
high light transmittance and given a large area. In this Way, 
all the characters can be illuminated With brightness Which 
is Well-balanced as a Whole. 

In the case of the portable telephone according to the 
invention described above, the characters can be illuminated 
With a suf?cient amount of light When the LEDs 8 are turned 
on. When the LEDs 8 are off, there is no likelihood that the 
structure in the rear Will be seen through the key top 7. 
The device or the telephone of the invention is not limited 

to the foregoing embodiment in construction but can be 
modi?ed variously by one skilled in the art Without depart 
ing from the spirit of the invention as set forth in the 
appended claims. The key input device of the invention is 
not limited to use in portable telephones but is applicable 
also to various electronic devices having a plurality of 
manipulating keys. 

What is claimed is: 
1. A key input device comprising 
a plurality of input keys being arranged on a surface of a 
main body case; each of the input keys having a body 
of transparent resin; the input keys having a front 
surface and a rear surface; 

a light blocking ?lm being formed over a front surface of 
the input keys; the light blocking ?lm being partly cut 
out to form a light transmitting pattern representing a 
key identi?cation symbol; 

a light source being positioned beloW the input keys so 
that a light is illuminated directly onto the rear surface 
of the input keys; the light source being capable of 
illuminating the input keys; 

a semitransparent screen being formed on the rear surface 
of the input keys in an area to be illuminated With the 
light source; the screen extending over a portion of the 
area on the rear surface of the input keys to be illumi 
nated. 

2. A key input device according to claim 1 Wherein the 
screen is adjusted in light transmittance and area in accor 
dance With the shape of the light transmitting pattern. 

3. A key input device according to claim 2 Wherein the 
screen is divided into a plurality of screen pieces in accor 
dance With the shape of the light transmitting pattern, and 
each of the screen pieces is adjusted in light transmittance. 

4. A key input device according to claim 2 Wherein the 
screen is divided into a plurality of screen pieces in accor 
dance With the shape of the light transmitting pattern, and 
each of the screen pieces is adjusted in area. 

5. A key input device according to claim 1 Wherein the 
screen is colored. 

6. A portable telephone comprising 
a plurality of input keys being arranged on a surface of a 
main body case; each of the input keys having a body 
of transparent resin; the input keys having a front 
surface and a rear surface; 
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a light blocking ?lm being formed over a front surface of a semitransparent screen being formed on the rear surface 
the input keys; the light blocking ?lm being partly cut of the input keys in an area to be illuminated With the 
out to form a light transmitting pattern representing a light source; the screen extending over a portion of the 
key identi?cation symbol; area on the rear surface of the input keys to be illumi 

a light source being positioned beloW the input keys so 5 nated. 
that a light is illuminated directly onto the rear surface 
of the input keys; the light source being capable of 
illuminating the input keys; 


